In vivo anti-tumor effect through the controlled release of cisplatin from biodegradable gelatin hydrogel.
This paper is an investigation to achieve the in vivo controlled release of cisplatin (CDDP) from a biodegradable hydrogel. Hydrogels with different water contents were prepared through the chemical crosslinking of gelatin by various concentrations of glutaraldehyde. The gelatin hydrogel incorporating CDDP (CDDP-hydrogel) was prepared by allowing CDDP aqueous solution to sorb into the freeze-dried hydrogel. Irrespective of the hydrogel water content, approximately 10-30% of incorporated CDDP was released from the hydrogel in phosphate-buffered saline solution (PBS) at 37 degrees C within the initial 6 h, while little release was observed thereafter. The amount of CDDP released initially decreased with an increase in the time period of CDDP sorption. When intratumorally applied into Meth-AR-1 tumor-bearing mice, CDDP-hydrogel suppressed in vivo tumor growth to a significantly higher extent than free CDDP at the same dose. The survival rate was significantly higher by the application of CDDP-hydrogel of 40 microg CDDP. The CDDP concentration in the tumor tissue was maintained at a higher level for a longer time period than that of free CDDP. However, no problematic change in the mouse body and blood biochemical parameters was observed on the application of the CDDP-hydrogel. The time course of in vivo CDDP retention was in a good accordance with that of hydrogel remaining. Larger CDDP release was observed from the front surface of hydrogel onto which free CDDP was sorbed, than the back surface of hydrogel. These findings demonstrate that the controlled release of CDDP was based on biodegradation of the hydrogel carrier, but not simple diffusion of CDDP. It is possible that the CDDP molecules immobilized in the gelatin hydrogel were released from the hydrogel only when the hydrogel was degraded to generate some water-soluble gelatin fragments.